




Article Received: 27/06/2021; Accepted: 08/12/2021 
Mimbar Sekolah Dasar, Vol. 8(3), 295-306 
DOI: 10.53400/mimbar-sd.v8i3.35746 
Analysis of Turkish Science Education Curricula's Learning 
Outcomes According to Science Process Skills 
 
Gulbin Ozkan🖂1  & Unsal Umdu Topsakal2 
1,2 Department of Mathematics and Science Education, Yildiz Technical University, Istanbul, Turkey 
🖂 gozkan@yildiz.edu.tr 
Abstract. This study aims at analyzing the learning outcomes of the 2018 science education 
curricula in Turkey according to science process skills. Learning outcomes are statements that 
describe what a learner will know, understand, and/or be able to do after completing a learning 
process. Learning outcomes were evaluated using document analysis which is a qualitative 
research method. There were 269 learning outcomes analyzed from the curricula . The science 
learning outcomes in the curricula which are prepared by the Turkey Ministry of National 
Education, were examined, starting from fourth-grade to eighth-grade levels. The results show 
that the least common science process skills are “measuring” and “hypothesizing” dimensions, 
while the most common are “data interpreting” and “inferring” dimensions. The highest science 
learning outcomes are at the seventh-grade level, and the least science learning outcomes are 
at the fifth-grade level. As the grade level increases, it is seen that more learning outcomes 
represent higher-level skills. The number of basic science process skills of the fourth-grade level 
learning outcomes is higher than the number of integrated science process skills, and the number 
of integrated science process skills is high in learning outcomes at all other grade levels.  
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INTRODUCTION ~ Constructivist science education aims to create curiosity about the natural 
world, to observe the natural world, to explain the observation results and to organize their 
experiences, to develop technical and cognitive competencies that can carry out further 
studies in the domain of science, and to provide an understanding of the basic concepts 
about science through experiments (Kim & Alghamdi, 2019).  Achieving these goals is possible 
only by implementing science teaching based on scientific research. 
Science education should focus on raising people with knowledge, skills and actions combined 
with valuations and qualifications (Tanık & Saraçoğlu, 2011). While examining the benefits of 
information, valuations and qualifications through education programs, qualifications and 
assessments act as a connection and bridge that provides integrity between these information, 
skills and behaviors (Waltz, Moberly & Carrigan, 2020). One of the most critical aims of science 
education is to provide students with knowledge and skills related to the subjects in science 
programs. This information consists of concepts and theories. It is important to ensure that 
students understand the notions correctly and can use these concepts in solving the problems 
they encounter. 
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A curriculum is required to help the learning process be carried out in a planned, programmed 
and productive way (Zorluoğlu, Bağrıyanık, & Şahintürk, 2019). The curriculum is equipped with 
the basis that individual development does not stop in an exact period, it continues constantly 
(Yüksel, 2007). Therefore, supportive measures are recommended at all ages, taking into 
account the developmental characteristics of individuals (Zorluoglu & Kizilaslan, 2019). The 
innovations and changes made in science curricula in the world in the last thirty years draw 
attention to whether and how science should be instructed (Osman, 2012).  
Science education programs also need to be constantly renewed in the light of changing and 
developing science. The only way to achieve this goal is to reorganize the science curriculum 
in accordance with the advances and developments in education, science and technology. 
The aim of today's modern science education is not for students to memorize scientific 
information about science, but for them to acquire the necessary scientific attitudes and 
mental process skills to solve science-related problems that they will encounter throughout their 
lives, as much as their abilities allow. Thus, instead of learning theoretical knowledge that they 
will never use, students are expected to think and act scientifically and acquire science-
related skills they encounter (Ural & Gençoğlan, 2019). 
The aim of research-based science teaching is to direct students to the science production 
process and support them to create scientific information as a result of their scientific research. 
While conducting scientific research, they do not only produce scientific knowledge but also 
improve their skills of scientific thinking in life and access to information by using scientific 
processes, and to learn science by living the life (Bağcı-Kılıç, 2003). Handayani (2021) stated 
that elementary science education enables features such as observing and describing natural 
events to students, asking questions about natural events, using scientific concepts correctly, 
explaining natural events, predicting events, exhibiting necessary skills in explaining and 
describing events, conducting experiments that can test natural events. Science process skills 
help students think rationally, ask meaningful questions, look for answers to these questions, and 
solve problems they encounter in daily life (Kaymakci & Can, 2021).). Improving science 
process skills allows students to solve problems, think critically, make decisions, find answers, 
and address their concerns. Research skills do not only provide students with some knowledge 
about science, but also help them think logically, ask reasonable questions and seek answers, 
and solve problems they face in their daily lives (Ergül et al., 2011).  
Science process skills are defined in different ways by researchers. Yildirim, Acarli & Kasap (2020) 
define science process skills as the most powerful tool to acquire knowledge about the world 
and to organize this knowledge. Scientific processes are research processes that form the basis 
of all scientific fields. It covers the processes that scientists study to explore the inherent world, 
the cognitive processes included in teaching science, and educational processes in the 
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learning environments (Karamustafaoğlu, 2011). Science process skills include the processes 
applied while doing science and the skills used. Basic science process skills are the most basic 
skills frequently used in science. Integrated science process skills, on the other hand, are slightly 
more complex than basic science process skills, and are skills that are built on them (Kılıç, 
Haymana & Bozyılmaz, 2008). 
Appropriate choices of science process skills can be taught. In the first years of elementary 
school, fundamental skills are noted as a precondition for learning combined skills (Zeidan & 
Jayosi, 2015). Science process skills are expected to be included in most of the learning 
activities. Considering that science process skills are closely related to the child's life (Ilma, Al-
Muhdhar, Rohman & Saptasari, 2020). According to the literature, it is seen that science process 
skills enable students to take responsibility for their learning that they are active in the lesson. It 
is seen that it facilitates participation (Şahin-Pekmez, 2000). 
Science process skills are divided into basic and high-level skills (Rubin & Norman, 1992). 
Meanwhile, basic and integrated science process skills suggested by Chiappetta and Koballa, 
(2002) are explained as follows: 
Basic science process skills:  
Observing: To draw attention to the features of objects and situations using the five senses. It is 
perception using sense organs. 
Measuring: To measure the quantity of a substance or objective quantitatively. 
Inferring: To explain a particular object or substance in quantitative terms.  
Classifying: To associate or attribute objects and events according to a specific feature. 
Predicting: To predict a future event depending on investigations or data expansion. 
Communicating: To use words, symbols, or tables to define an object, influence, or situation.  
Integrated Science process skills: 
Controlling variables: To change and control features related to state events to determine 
causality. 
Hypothesizing: To show a tentative generalization of investigations or inferences that can be 
used to describe more events comparatively, but are subject to prompt or posttest by one or 
more experiments. 
Experimentation: To test a hypothesis via manipulation and control of independent variables. 
To record the impacts on a dependent variable and present the results so that others can try 
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to repeat the experiment.  
Data Interpreting: To obtain explanations, inferences, or hypotheses from the data table or 
placed in a figure. 
The feature that increases the importance of science process skills is the contribution it provides 
to students' creativity because science process skills and scientific creativity are 
complementary to each other (Aktamış & Ergin, 2007). In this respect, science process skills 
provide children with the opportunity to examine the events taking place around them from a 
different perspective (Chan, 2002; Martin, 2012). 
One of the goals of the 2018 Turkey science curriculum is to take responsibility for daily life  
problems, and to use knowledge of the natural sciences in solving these problems. Considering 
the role of learning outcomes described in the education curricula in the teaching process, 
the coverage of science process skills in proportion to the levels of the students may affect the 
students’ effective learning. Therefore, it is important to determine to what extent science 
process skills are represented in the teaching curricula. This study aims at analyzing the learning 
outcomes of the 2018 science education curricula in Turkey according to science process skills. 
The sub-problems of the study are as follows: 
1. How is the distribution of teaching outcomes in science curricula according to the 
dimensions of science process skills? 
2. How is the distribution of basic and integrated science process skills according to the 
grade levels of the teaching outcomes in science curricula? 
METHOD 
In this study, analysis of science curricula’s learning outcomes was made according to science 
process skills. Learning outcomes were evaluated by using document analysis which is a 
qualitative research method. Document analysis covers the analysis of written documents 
which contain information to be investigated. There were 269 learning outcomes analyzed 
from the curricula . The science learning outcomes in the curricula, which are arranged by the 
Turkey Ministry of National Education (2018), were examined, starting from fourth-grade to 
eighth-grade level. These curricula are currently being implemented in Turkey. 
In order to make the assessment, analyses were implemented in five steps: 
1. Listing science learning outcomes according to grade levels. 
2. Determining which scientific process skill is represented by learning outcomes for each 
grade level. While determining the science process skills, the noun expression of the outcome 
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sentence is taken into account. If there is more than one verb phrase in a concluding sentence, 
higher-level verb expression is taken into account when determining the skill of learning 
outcomes. The verb expressions used are as follows: for observing; observe, for classifying; 
compare, relate, for measuring; measure, for inferring; explore, explain, as inferring; recognize, 
exemplify, grasp, for predicting; guess, communicate; know, recognize, search, specify, for 
controlling variables; calculate variables, determine variables, determine criteria, for 
experimentation; design experiments, experiment, prepare models, design, for hypothesizing; 
estimate (generalization), for data interpreting; discuss, question, produce solutions, offer 
suggestions, etc... For example; "Student measures the magnitude of the force with a 
dynamometer." learning outcome in the fifth-grade curriculum is classified as “measuring” from 
science process skills. 
3. If there is more than one verb phrase in a concluding sentence, higher-level verb 
expression is taken into account when determining the skill of learning outcomes. For example; 
"The student prepares a model to compare the size of the Sun with the size of the Earth." There 
are the words "comparison" and "model preparation" in the learning outcome. Since model 
preparation is a higher-level skill, this learning outcome is evaluated as "experimentation". 
4. This analysis was done separately by both researchers and the coefficient of fit was 
determined as 90%. Different points made by the two researchers were re-evaluated with a 
third person. 
5. As a result of the analysis, the number of learning outcomes represented by each 
scientific process skill has been turned into frequency tables. Then, basic science process skills 
and integrated science process skills were calculated according to grade levels. 
RESULTS 
In this section, the analysis of science learning outcomes according to the science process skills 
is done. For this purpose, first of all, the number of learning outcomes according to grade levels 
is presented in Figure 1. Data analyzed from the curricula-based classification of the science 
learning outcomes are shown in Figure 2 and Figure 3. 
 
Figure 1. Numbers of the Learning Outcomes 
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As seen in Figure 1, the most science learning outputs are at the seventh-grade level (n = 67) 
and the least science learning outputs are at the fifth grade (n = 36) level. As the grade level 
increases, the number of science learning outcomes does not increase regularly. 
 
Figure 2. Analysis of learning outcomes according to dimensions of the science process skills 
Figure 2 shows which science process skills represent science learning outcomes by grade 
levels. Considering the dimensions of science process skills, it appears that there is no learning 
outcome in the "observing" dimension at the fourth and seventh-grade levels, the "measuring" 
dimension at the sixth, seventh and eighth-grade levels, the "controlling variables" dimension 
at the fourth and the seventh-grade levels, the "hypothesizing" dimension at the fourth, fifth 
and seventh grade levels. It was found that the highest frequency was at the eighth-grade 
level, that is “data interpreting”. 
In general, the least common science process skills are “measuring” and “hypothesizing” 
dimensions, while the most common are “data interpreting” and “inferring” dimensions. As the 
grade level increases, it can be seen that more learning outcomes represent higher-level skills. 
This increase is most evident in the "data interpreting" dimension. 
The frequencies of observing, classifying, measuring, inferring, predicting, and communicating 
skills were summed for each grade level, and basic process skills frequencies were determined. 
The frequencies of controlling variables, hypothesizing, experimentation, and data interpreting 
dimensions were summed for each grade level and integrated science process skills 
frequencies were obtained. The distribution of basic and integrated science process skills by 
the level of representation of learning outcomes is presented in Figure 3.  
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Figure 3. Distribution of science process skills by grade levels 
As seen in Figure 3, the number of basic science process skills of the fourth-grade level learning 
outcomes is higher than the number of integrated science process skills, but the number of 
integrated science process skills is high in learning outcomes at all other grade levels. On the 
other hand, as the grade level increases, integrated process skills did not increase numerically 
in learning outcomes. The number of learning outcomes within the scope of integrated science 
process skills is 18 in the fourth grade, 19 in the fifth grade, 35 in the sixth grade, 34 in the seventh 
grade, and 31 in the eighth grade. 
DISCUSSION 
In this study, the learning outcomes of the 2018 science education curricula in Turkey were 
analyzed according to science process skills. The highest science learning outcomes are at the 
seventh-grade level and the least science learning outputs are at the fifth-grade level. As the 
grade level increases, the number of science learning outcomes does not increase regularly. 
Considering the dimensions of science process skills, it appears that there is no learning 
outcome in the "observing" dimension at the fourth and the seventh-grade levels. The fact that 
the frequency is zero in this dimension does not mean that no learning outcomes contain 
observations. Since some learning outcomes that include observation are within the scope of 
higher-level science process skills, the frequency of this dimension is low. It can be concluded 
that all class-level frequencies in "classifying" dimension are almost close to each other. At the 
seventh-grade level, it appears that there was a slightly higher frequency of learning outcomes. 
While there is a learning outcome in the "measuring" dimension at the fourth and the fifth-grade 
levels, this dimension is not represented at the other grade levels. "Inferring" is the dimension of 
learning outcome that is the most represented among all grade levels in basic science process 
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skills. The fact that the learning outcomes that will enable the students to make inferences in 
the science curricula are high is interpreted as a positive situation. Meanwhile, in the 
"predicting" dimension, it is concluded that there are almost the same and few learning 
outcomes at all grade levels. The number of learning outcomes in this dimension is considered 
to be insufficient for all grade levels. The number of "communicating" dimension of learning 
outcomes is sufficient for all grade levels. However, there is no learning outcome in the 
"Controlling variables" dimension at the fourth and eighth-grade levels. Although this situation 
is considered to be normal at the fourth-grade level, it is thought that there should be a learning 
outcome for this integrated scientific process skill at the eighth-grade level. In the 
"hypothesizing" dimension, no learning outcomes were found at the fourth, the fifth, and the 
seventh-grade levels, and there was only one learning outcome at the sixth and eighth-grade 
levels. It is thought that the number of learning outcomes of this integrated level science 
process skills should be increased, especially at upper grade levels. The most learning 
outcomes in the "experimentation" dimension are found at the sixth-grade level. The number 
of learning outcomes at the other grade levels seem sufficient. Looking at the "Data 
interpreting" dimension, it can be seen that the number of learning outcomes increases as the 
grade level increases. 
The number of basic science process skills of the fourth-grade level learning outcomes is higher 
than the number of integrated science process skills. However, the number of integrated 
science process skills is high in learning outcomes at all other grade levels. When the distribution 
of basic and integrated science process skills to classes is taken into account, it can be 
considered that the distribution is appropriate. Starting from the fifth-grade level, the number 
of integrated science process skills is higher than the number of basic science process skills. The 
high level of knowledge of the results in the curricula amplifies the effectiveness of teaching 
and improves students' high-level learning. To increase the effectiveness of the learning 
outcomes in curricula, teaching should be done at or above the acquisition dimension 
(Anderson & Krathwohl, 2001). 
A similar study was conducted by Kılıç, Haymana, and Bozyılmaz (2008). In the study, 2004 
science programs were examined. The analysis results of science process skills in learning 
outcomes show that in all classes, basic science process skills are more emphasized than 
integrated science process skills. In 2018 science programs, it was seen that while the basic 
process skills were higher only at the fourth-grade level, the integrated science process skills 
were higher from the fifth-grade level. 
Basic science process skills are critical because they form the foundation of science process 
skills, and are the skills used even in the smallest systematic study. However, when the basic 
science process skills are examined, they are not the skills that will lead students to 
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comprehensive science practices (Kılıç, Haymana & Bozyılmaz, 2008). Martin, Sexton & 
Gerlovich (2002) state that combined process skills can be developed in upper classes starting 
from the fourth grade of primary school. 
CONCLUSION 
Examining the learning outcomes of curricula is important since they serve as guidelines in 
designing future programs. In this study, the curricula used in Turkey were examined according 
to the science process skills. Similarly, other countries will do the same and determine the quality 
of learning outcomes, and will contribute to curriculum development studies on an 
international level. It is important to determine which skills the learning outcomes give to the 
students because these programs will guide teachers. It is a dynamic process that progresses 
within the development process through program development, continuous trial and research. 
With such studies, it is thought that it will guide program developers in their next development 
studies. The science process skills learning outcomes of the Science Education Curricula should 
be reviewed and the learning outcomes of the higher-level skills should be transferred to higher 
classes if necessary. Science teaching goals and objectives should be rearranged in a way 
that can be realized by taking into account the developmental characteristics of students and 
the developments in science and teaching in the world. Teachers play the most important role 
in the success of the program. The teacher who takes an active role in the development of the 
program to be implemented and knows the program and its elements closely will contribute 
greatly to the success of the program. Therefore, teachers play an active role in the program 
evaluation and development. 
This study is limited to the education program in Turkey. In the future, studies that compare the 
programs of other countries in the international sense can be conducted. In addition, in this 
study, the science curriculum was examined in terms of science process skills. In new studies, it 
is recommended to examine the curriculum in terms of other variables. 
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